Objective. Polymyalgia rheumatica is a chronic inflammatory disease that affects people older than 50 years of age. The diagnosis is made based on clinical features, and the current standard of treatment is low-dose glucocorticoids. PMR is more commonly reported in Caucasians and females. However, epidemiological studies of PMR in Asian countries are scarce. We aimed to estimate the epidemiology of PMR in Korea. Methods. This study was conducted by analyzing the Health Insurance Review and Assessment databases. We verified all claims between 2007 and 2012. Cases were included when PMR ICD-10 code (M 35.3) was recorded more than twice, and glucocorticoids were prescribed for ≥30 days. Results. We identified 1,463 newly diagnosed cases of PMR during the 5 years. Among them, 992 (67.8%) were female, and the mean age at diagnosis was 66.9 years old. The annual incidence rate was 2.06 per 100,000 individuals aged over 50 years. The prevalence rate was 8.21 per 100,000 individuals in 2012. Incidence and prevalence appeared to increase with age. Prednisolone was the most commonly prescribed glucocorticoid. In half of the patients, the daily starting dose was 6∼15 mg as prednisolone equivalents. Conclusion. This is the first study to investigate the epidemiology of PMR in Korea. The incidence and prevalence appeared to be considerably lower than those in Western populations. Both genetic and environmental factors might influence disease occurrence. In addition, the actual incidence may have been underestimated due to lack of awareness of PMR in clinical practice.
Introduction
Polymyalgia rheumatica (PMR) is the most common inflammatory rheumatic disease in Western countries. The characteristic clinical features are chronic pain and morning stiffness affecting the shoulder girdle. Pain in the hip girdle or neck muscles is often associated with PMR. Although serum inflammatory markers are typically elevated, they are not specific, and no diagnostic test is available for PMR. Therefore, the diagnosis is based on a clinical assessment, and the response to glucocorticoids is often regarded as a diagnostic clue (1). According to previous Western studies, the incidence of PMR increases progressively with age, peaking at 70∼80 years of age (2) , and the mean age of onset is 73 years (3).
Therefore, PMR has increasing importance in an aging society.
PMR occurs throughout the world, but is more commonly reported in Caucasians, with the highest incidences seen in Scandinavian and northern European countries. For example, annual incidence in Norway is 112.6 per 100,000 individuals aged over 50 years (2) . In the USA, annual incidence is estimated to be about 60 per 100,000 individuals, and prevalence is approximately 1 case per 133 persons aged over 50 years.
Incidence over the past 30 years seems stable (3) . However, epidemiological studies of PMR in Asian countries are very scarce, and no such study has been conducted in a Korean population. According to a study performed in Japan in 2012, which evaluated 10 patients with PMR, the calculated prevalence rate was approximately 300 per 100,000 individuals (4).
To date, two studies have been conducted on PMR in Korea. However, only a small number of patients were included, and the studies were confined to specific tertiary health centers, which cannot represent the general population (5, 6) . Therefore, it is difficult to determine the actual status and characteristics of patients with PMR in Korea. In this study, we estimated the incidence and prevalence of PMR and the current treatment modalities used to treat PMR in Korea. We expect to establish a database potentiating further understating and investigations of PMR.
Materials and Methods

Study population
We verified all insurance claim data for the population be- HIRA is a government incorporated organization to build an accurate claims review for the Korean National health Insurance (NHI) program which is the only public medical insurance system in Korea, and covers 100% of the population.
HIRA was founded in 2000 and completely computerized its data in 2005.
Methods
Since PMR remains a clinical diagnosis, an epidemiological study is difficult. In this study, we performed a nationwide retrospective review of HIRA insurance claims data. We defined PMR cases by both diagnostic code and concurrent prescription codes simultaneously.
Case definition of PMR
Cases were included when age was more than 50 years and when the PMR ICD-10 code (M 35.3) was recorded more than twice as either a primary or secondary diagnosis. Then, we clarified the PMR cases when glucocorticoids were prescribed within the first 14 days after diagnosis, and when there were more than 30 prescription days within the first 2 months.
This reflected that most patients with PMR usually require long-term treatment.
Statistical analysis
The incidence and prevalence rates per 100,000 Korean individuals aged over 50 years were calculated using the number of PMR cases and data reported by the National Statistical Office of South Korea (http://kosis.kr). The annual incidence rate was calculated from total newly diagnosed PMR cases for the 5 years, and the prevalence rate was estimated from the number of patients who had been prescribed glucocorticoids in 2012. Additionally, we reviewed records about currently used treatment modalities. same time.
Results
Annual incidence rate of PMR in Korea
The age and sex adjusted annual incidence rate of PMR during the 5 years was estimated to be 2.06 per 100,000 individuals aged over 50 years. The rates were 1.45 per 100,000 in males and 2.59 per 100,000 in females. Incidence rates according to age appeared to increase wit age peaking at 70 years, which is similar to reports from western studies (Figure 2 ).
Annual prevalence rate of PMR in Korea
A total of 1,163 patients were having PMR in 2012. The prevalence rate was calculated to be 8.21 per 100,000 individuals (5.60 per 100,000 in males, 10.42 per 100,000 in females). Table 1 shows prevalence according to sex and age.
Prevalence peaked at about 70 years of age.
Treatment
The present mainstay treatment for PMR is low-dose glucocorticoids. As shown in Figure 3A , the majority of glucocorticoids prescribed were prednisolone. The pie chart in Figure 3B indicates that a daily starting dose of 6∼15 mg as prednisolone equivalent was given to half of the patients.
Discussion
No specific test exists for making the diagnosis of PMR.
Therefore, the diagnosis is mostly based on clinical assessment, making an epidemiological study difficult. In 2012, the collaborative initiative of EULAR and ACR published provisional classification criteria for PMR, which was not meant for diagnostic purposes but helps to distinguish PMR from other disorders (7, 8) . To conduct a retrospective review using the HIRA database, we had to clarify the PMR cases. Thus, we devised an operational definition for PMR. Cases were included only when the age at diagnosis was ≥50 years old, as the diagnosis is unlikely in individuals younger than 50 years of age (9) . Next, a prescription for glucocorticoids was incorporated as a required condition. Glucocorticoids are the cornerstone of treatment for PMR, and some authors have suggested that prompt response to low-dose of glucocorticoids is a clue for the diagnosis (10,11). As patients with PMR require long-term treatment usually for 1∼2 years, we confined PMR cases when the prescription days were ≥1 month.
Epidemiological studies performed in Asia on PMR are
scarce. Our results demonstrate a considerably lower incidence of PMR in Korea compared to that in Western countries. For example, the annual incidence rate in Korea is one-30th the incidence in the USA. It seems apparent that Koreans have low susceptibility to PMR. The geographic distribution of PMR with higher incidence in a north-south gradient in (12, 13) . In addition, an association with HLA-DR4 has been reported in discrete populations (9, 14, 15) .
Taken together, it seems that multiple genes contribute to susceptibility to PMR. Furthermore, the associations with polymorphisms may vary in different populations (16) . Further investigations into the molecular pathogenesis are needed to better understand PMR etiology.
Another possibility for the low incidence in Korea is that the actual incidence may have been underestimated owing to a lack of awareness of PMR in clinical practice. The absence of objective diagnostic criteria could amplify this error.
Furthermore, as this study was solely based on insurance claim data, it brings inevitable doubts whether these claim data reflect the true burden of PMR in Korea. Moreover, as we devised an operational definition of PMR to include glucocorticoids therapy without exception, some patients who were not prescribed glucocorticoids for certain reasons including comorbidities may have been omitted. However, this portion would be small, as the initial starting dose is usually low, which most patients can tolerate. These are the inherent limitations of a study design using the HIRA database. In this study, we could not validate the accuracy of the case definition for PMR and it was impossible to access personal information and medical records of patients from HIRA database. However, considering that almost all of the Korean population is under the coverage by the of NIH system, these results are worthy.
The basic demographic characteristics of age and sex predispositions were similar to reports from Western populations.
Studies have noted that age is the major risk factor for PMR and that incidence increases with age. The incidence and prevalence of PMR in Korea also appeared to increase with age, peaking at about 70 years old. Furthermore, female predominance corresponded with findings of preceding studies (3).
Although detailed prevalence rate according to sex and age groups showed higher prevalence rate in male than female when aged over 80, the actual number of patients was higher in the female group. It could be explained by the fact that the total number of females was more than twice as many as that of males in elderly people aged over 80.
There is a well-known association between PMR and GCA, also known as temporal arteritis. GCA is an inflammatory vasculitis affecting the large arteries. These conditions are closely related and have many similarities. Some authors have suggested that they might be the same disease with a common pathophysiology but with different manifestations. Those authors suggested that PMR is a variant of GCA characterized by dominance of systemic inflammation over the vascular component. The most significant risk factor for both diseases is old age, suggesting an important role for environmental factors in the pathogenesis. These two diseases can occur together or apart, and PMR occurs approximately two or three times more frequently than GCA (17, 18) . In general, it is reported that 40∼60% of patients with GCA have PMR at diagnosis, whereas 16∼21% of patients with PMR have coexisting GCA (19) . The reported incidence of GCA in the USA is approx- According to one study, other diagnoses should be considered when there is no improvement after 30 mg per day prednisone for 1 week (19) . The British Society for Rheumatology published a set of guidelines and suggested that prednisolone, or its equivalent, be used at 15 mg daily for the first 3 weeks, and then tapered over several weeks (25) . Dose adjustment is currently based on clinical course, and many patients are able to stop treatment 6 months to 2 years after disease onset.
However, more long-term treatment is required in some cases for several years to prevent relapse. (26, 27) . About 50% of patients experience relapse, and higher initial doses and faster tapering are predictors of relapse (28, 29) . 
Conclusion
This study was designed to determine the epidemiology and basic demographic characteristics of PMR in Korea based on the HIRA database. This is the first study that has investigated PMR epidemiology in Korea. The population analyzed was the largest among those of studies published in East Asia so far. PMR cases from 2008 to 2012 were retrospectively identified by both diagnostic code and prescription codes for glucocorticoids.
The incidence and prevalence rates of PMR in Korea appeared considerably lower than those of Western populations.
However, the sex and age predisposition was similar to that of Western populations. This finding suggests both genetic and environmental factors influence the disease pathogenesis.
Another possibility is that the true incidence may have been underestimated due to the lack of awareness of PMR in clinical practice.
GCA coexistence in PMR patients also seemed greatly lower than that of western studies. Further investigations into GCA in Korea are needed.
